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A corresponding qualification applies to the indirect roll stabilization
of the original Mk. 1 design, and is fundamental to two-axis control.

An interesting feature of the R.A.E. Mk. VIII design is that the
erection of the gyro about the roll axis is accomplished indirectly by the."
gravity pitch control and the compass monitoring in azimuth (described?
below) since it is impossible for random drift of the inclined gyro .to
occur about the roll axis without initiating corrective precessive control
due to the gimballing components of the angular movement, about the
other two axes.

Compass Control. The Mk. VIII embodies a compass monitoring
control from the R.A.E. D.R. compass described in a previous chapter.
Thus when under automatic control, the aircraft maintains a fixed mean
magnetic heading.

A pilot's repeater from the D.R. compass is provided with electric
pick-off contacts which operate a pneumatic relay valve. The latter
controls the supply of air-pressure to one or other of two precessing jets
which impinge on the upper side of the rotor and so apply torque to the
inner ring to precess the outer ring one way or the other. To steer a
given course the pilot sets a course pointer on the repeater to the required
heading. One of the pick-off contacts is positioned by this course
pointer and the other by the repeater movement. Thus, if there is any
discrepancy between the actual heading of the aircraft and the course set,
the gyro is precessed or monitored as just described to regain the set
compass course.

The monitoring rate is 3* to 4 degrees per minute and maintains a
mean course with a slight oscillation.

Turn Control For small changes of course, the repeater set-course
pointer is set to the new heading and the automatic control causes the
aircraft to follow the gyro in azimuth at the normal monitoring control
rate. This is termed a compass turn.

For large course changes, the pilot can change over to a high pre-
cessing rate by means of a 'jinking* switch, so-called because if it is used
except when turning a continuous weaving flight results due to 'hunting.'
This was originally intended for military avoiding action.

For the fast turn, the air relay valve, instead of supplying precessing
jets on the rotor, is switched by the jinking control to supply air pressure
to two opposing precession cylinders carried on brackets on the main
frame.

Pistons in these cylinders are not connected to, but can push against,
the end of a lever attached to linkage between the elevator relay valve
and the inner ring. The pistons are normally spring centralized to be
clear of the lever, and are arranged to be capable of applying a torque
to precess the gyro at between 2 and 3 degrees per second. After switching
over to the fast rate the fast turn is carried out in the same way as the
compass turn until the aircraft is within a few degrees of the new heading,
when the jinking switch is set back to the normal monitoring rate. The
aircraft then picks up the new course without appreciable overshoot.

German three-axis

Early German automatic pilots both of the Siemens and,
firms, were single-axis controls for rudder only.   In 1942
of a 3-axis type became available in this country, and wasjtond to be